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INFORMATION SUMMARY 
TO ACCOMPANY REQUESTS FOR PROPOSAL FOR 

CREOSOTE CONTAMINATION STUDY IN ST. LOUIS PARK 

^51.44.48_ 

The area to be s.tudied surrounds and includes the site 

previously occupied by Reilly "far and Chemical Corporation's 

Republic Creosote Works, which engaged-in the distillation 

of coal tar products and creosote impregn-r.tioh~ for over 50 

years, ending in 1971. As a result of the company's operation 

and waste disposal practices, substantial portions of the 

soils on and about the plant site and one or more iinderlying 

aquifers have been contaminated with coal tar wastes. The 

area to be studied lies in St. Louis Park, Minnesota, a suburb 

located directly west of Minneapolis. The Republic Creosot^ 

Works was located west of the present Louisiana Avenue estension, 

south of West 32nd Street, east of Pennsylvania Avenue, and north 

of Walker Street. The site is now owned by the St. Louis Park 

Housing and Redevelopment Authority and a portion has been 

developed as a residential complex. 

WELLS AT SITE; 

An 8-inch well drilled to a depth of approximately 900 to 

1,000 feet located on the site is reported to have been severely 

contaminated with creosote that inadvertently flowed into the 

casing from a tank car spill. This well is cased to a depth of 

about 250 feet. The well has not been permanently abandoned but 

is maintained for monitoring purposes. Another well on the site 

was drilled in 19'+6 to a depth of about 100 feet and terminated 

in the Platteville limestone. The upper termination was comple^eci^ 

below grade in the basement of one of the plant buildings. In 1975 

this below grade ̂well was covered by a temporary storage pond 
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in which contaminated water was impounded. There are a number 

of additional wells in the vicinity which produce contaminated 

water. Although the total number of wells in the area that 

cross connect aquifers is unknown, the U.S.G.S. in 1979, submitted 

a report identifying all wells of record. 

DEPARTMENT OF HEALTH INVOLVEMENT; 

In 1932, the City drilled a 16-inch, 540 foot deep well, 

cased to 280 feet, to provide water for its public water supply. 

Several water tests showed bacterial contamination, and a 

disagreeable taste and odor had developed and persisted in the 

water. Because the water showed persistent bacterial contamina

tion and because the State Health Department could recommend no 

solution to the taste and odor problem, the department recommended 

that the City abandon the well. This was done later in the year. 

In December Of 1973, the department reported that low 

levels of phenols had been detected in some municipal wells and 

in several industrial wells near the site. 

In September, 1974, the department issued a "Report on 

Investigation of Phenol Problem in Private and Municipal Wells 

in St. Louis Park, Minnesota." Findings of the report indicated 

the following: 

1. Determinable amounts Cs 0.002 milligrams per liter? 

of phenolic compunds as phenol in varying concentrations and 

frequency were found in both private and municipal 

wells in the St, Louis Park area, 006^^^ 

2. Considering the reported depths of the affected wells, 

it is estimated that phenols can be found in well waters from 



the shallower drift wells down to the Pre-cambrian Red Clastics 

at approximately 900 feet, Spatialljj the geographicg.1 boundaries 

of the well sampling pattern extend over much of the St. Louis 

Park area. 

3, Wells in this survey showing the highest concentrations 

and most consistent phenol levels located close to the 

former Republic Creosote property, 
made 

4. • Chemical analysis of soil borings^south of the former 

Republic Creosote property indicated that at the test site a 

black viscous material with a strong creosote odor was found 
— 

at a depth of tS feet. Water pumped from a bore test hole in 

this area also showed a high phenol content at t5 feet. 

Cores from a depth of 67 feet have a tar-like odor. 

Conclusions of the report were: 

1. The analyses of the well water samples indicated the 

presence of a determinable amount of phenol compounds. 

2. A review of the wells tested indicated that a majority 

of these wells contained phenol compounds. 
* 

3. From dimensional and construction data of the affected 

wells, it has been shown that phenols can be found in all 

formations of the aquifer from the drift formation down to the 

Pre-cambrian Red Clastics at 900 feet. 

••.Consideration of the large amount of waste material 

on the surface, the extended length of time over which discharge has 

occurred and the spatial arrangement of affected wells can 

lead to the conclusion that widespread contamination has 



taken place extending perhaps to the farthest tested wells in 

St. Louis Park and surrounding communities. 

Recommendations indicated that: 

1. A comprehensive geological and hydrological study 

should be made to determine the effects of the previous waste 

disposal practices of the former Republic Creosote Company on 

the aquifers in the area. 

2. A study to determine the feasibility of rehabilitation 

of the aquifers should be undertaken. If rehabilitation is not 

possible, a program to confine the contaminants should be 

considered. 

3. An ongoing epidemiological study should be made 

to see if there are possible public health hazards resulting 

from the pollution of the affected aquifers. 

4. A monitoring system should be established to determine 

if contamination is spreading with time, and if so, to determine 

the direction and rate of spread. 

5. Contingency plans to protect the present or existing 

sources of ground water should be developed. Removal of contaminated 

materials may be necessary to alleviate the chronic source of con

tamination. Remedial treatment of water before use may also be 

necessary. 



POLLUTION CONTROL AGENCY, ROLE AND EVALUATION OF BARR REPORTS 

A j^port prepared by the staff of the Minnesota Pollution 

Control Agency in November, 1977, summarized the involvement of 

the Agency up to that time. The report included an einalysis of 

a report prepared by Barr Engineering Co. Inc., a consultant to 

the Agency. 

In the fall of 197U, storm sewer project plans were submitted 

by the City of St. Louis Park which would serve the site and surroundir 

area. The Minnesota Pollution Control Agency determined that a 

National Pollutant Discharge Elimination System (NPDES) permit would 

be required. In February of 1975 a hearing on the permit was held and 

and in April, 1975, a permit was issued. One of the hearing officer's 

recommendations vias that a study be conducted to determine the extent 

and severity of pollution of underground waters. A study plan was 

jointly prepared by the City, the Minnesota Department of Health and 

the Minnesota Pollution Control Agency. The Minnesota Legislature 

included funds for such a study in the Minnesota Pollution Control 

Agency's Fiscal Year 1976-1977 appropriation. In November of 1975, 

the Agency contracted with Barr Engineering, of Bloomington, Minn., 

to conduct the study. The first phase was completed in May, 1976. 

The Phase II report was completed in July, 1977. 

The Phase I study was to determine the amount arid location 

of coal tar derivatives in the surficial deposits at and near the 

site. Fourteen soil borings (typically 60 feet deep) were 

analyzes every five feet in depth for phenols and benzene extrac= 

tables. In general, the data indicated low levels of benzei^^^^^ 

extractable and phenol materials in the top 10-15 feet, over 

most of the site. Highest concentrations of these materials 



were found to the south of the Republic Creosote works site between 

Walker and Lake Streets. Concentrations iii these glacial soils 

generally increased with depth, with high concentrations as deep 

as 50 feet. 

Eleven soil samples were analyzed using thin layer chromato

graphy to determine the presence of polynuclear aromatic hydrocarbons 

CPAHs). PAH compounds were present in all 11 samples. Of particular 

importance were the high concentrations of PAH at 32 and 50 feet in 

the soil columns south of the site between Highway 7 and LakeStreet. 

Gas chromatograph analyses were then carried out on five of the 11 

samples to determine concentrations of various PAHs. The gas chro

matograph data indicated detectable amounts of benz(a) pvrene and 

relatively large amounts of chrysene in two samples. Both of these 

substances are known or suspected carcinogens. 

The results of the Phase I study guided the design of the 

final phase. The large quantities of coal tar wastes which were 

present at depths of SO and 60 feet and over a relatively large 

area made excavation of the wastes a financially undesireable solution. 

The Agency then decided to concentrate its efforts on 

collecting data on the hydrology of the surface and bedrock aquifers 

and on their chemical quality. This information would be used to 

predict future impacts on ground water and to evaluate the feasibility 

of gradient control as a corrective measure. 

The major emphasis of the second phase was the def inition ̂ f 

the vertical and horizontal ground water flow through the various 

glacial and bedrock aquifers. Well logs and deep soil borings were 

analyzed in order to develop a more detailed bedrock map of the area. 



Soil samples obtained in Phase I and Phase II were physically 

analyzed to determine the permeability of the various glacial materials, 

Literature was reviewed to determine permeabilities for the bedrock 

aquifers. Ground water level information was collected. A ground 

water model for the area was then developed using the information. 

In addition to the ground water movement studies, data was 

collected on the chemical quality of the ground water in the various 

aquifers. As in Phase I, the samples were analyzed for phenols and 

benzene extractable material. Selected samples were also analyzed 

for the presence of PAH compounds. This information was evaluated 

to get a general idea about the behavior of the various coal tar 

derivatives in ground water. The information was also used to test 

theories on how contamination has taken place and to predict future 

spread of contamination. 

Ground wate'r movement in the upper drift is assumed to be 

primarily in the vertical direction as lateral flow to the east 

and west is restricted bv th*^ riay i^ygr which nearly rises to the 

surface. Lateral flow in the middle drift aquifer is to the south 

and east. In addition there is substantial vertical recharge to the 

Icwpy apuifer. Direction of movement in the lower drift acuifer 

is not clear, but anoears to be orimarilv vertical. Movement to the 

east appears minimal due to the thick sequence of silts which make up 

the lower drift to the east. If this is correct, leakage from the 

middle drift aquifer to the lower drift aquifer must travel vertically to 

the underlying Platteville Limestone. 



The upper-most bedrock unit underlying most of the study area is 

the Platteville limestone. Flow in the Pl^^^^ifle is generally to 

the east toward a buried bedrock valley. As with most limestones, 
---I ., 

flow is predominately through fractures and fissures which have 

become solution channels. 

The Platteville may be underlain by a thin formation called the 

Glenwood shale. The Glenwood, where present, is a confining layer 

between the Platteville and the St.. Peter sandstone. Where present the 

shale layer is impermeable enough to maintain an 18 foot head difference 

between the Platteville and the St, Peter, The Barr report indicates 

that ground water movement in the St.^P^^ appears to be to the east. 

This flow, however, is greatly influenced by the bedrock valley and 

existing wells. City well #3, located about 3/4 mile to the north of 

the site, when pumping, creates a cone of depression and draws 

water towards it from all directions. The Terry Excavating and 

Midco Register wells are only cased into the Platteville and 

terminate in the St. Peter. This means that there is an open hole 

direct connection from the Platteville through the Glenwood shale 

to the St. Peter. During periods of non-use, these wells function 

as recharge points since the head is higher in the Platteville than 

in the St. Peter. 
presence or chance of a 

The second source of recharge is the^bedrock valley. Under

standing the bedrock valley and how it affects ground water movement 

is an important part of the study. The Platteville is generally 33 feet. 

thick in the study area. As a result of erosion prior to the most 

recent glaciatlon, part or all of the Platteville was removed-

006454 



Data used in the report indicate that at least in the area 

of Excelsior Boulevard and Highway 100, the erosion also removed the 

underlying Glenwood shale. Therefore, water reaching the valley 

through the Platteville or the rapidly recharge the St. 

Peter since there is no Glenwood^^ restrict the downward flow. 

This recharge is quite extensive where the 

piezometric levels in the southeast are approximately 20 feet 

higher than levels on the easteim edge of the. study area. 

Recharge from the St. Peter to the underlying Prairie 

duChien - Jordan aquifers is limited by a series of siltstones which 

make up approximately the bottom one-third of the 150 foot thick 

St. Peter. Under existing conditions, it is estimated it would take 

55 years for water to travel vertically through the siltstones. 

Beneath the Jordon is a series of sandstones, dolomites and shales. 

The next major aquifers are Mt. Simon - Hinckley sandstones. To 

simplify calculations only the Eau Claire formation was considered 

to be limiting flow from the Jordan to the Mt. Simon. Flow time 

through the Eau Claire is estimated at 34,000 years. 

Chemical analysis of surfical ground waters indicate high 

concentrations of benzene extractables and mmprmnHg in the 

\ 
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middle drift .aquifer, south of Highway 7. Detectable amounts of 
r " - -r-r 

PAH were also found at the base of the lower drift aquifer. Previous 

analyses of existing wells in the area indicated the presence 

of phenolic compounds in various industrial and municipal wells. 

These wells are of varying construction and terminate in the major 

aquifers previously discussed. 

From the hydrologic and chemical data, the following general 

conclusions were drawn by the technical staff of the Minnesota 

Pollution Control Agency; 

1) Ground water in the glacial drift is moving both laterally 

out of the area and vertically into the Platteville. Water 

in the Platteville is moving toward the bedrock valley. 

2) Coal tar wastes have moved from the surface dovmward due to 

water movement and the fact that they are heavier than water. 

High concentrations of the wastes were found 50 feet deep. 

These wastes have moved laterally at least 1000 feet. This 

information suggests that the PAH compounds are present in 

.water reaching the Platteville over a portion of the study 

area. 

3) Phenol concentrations In the drift are likely to be moving 

southeastward at rates of 30 to 150 feet per year. Water 

in the Platteville limestone is moving toward the buried 

valley and will take 20 to 50 years to reach the valley. 

Water in the drift and the Platteville are not at steady 

state conditions and concentrations of pollutants will 006^5^ 

continue to Increase further from the site. 
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The buried bedrock valley southeast of the site ia a recharge 

area to the St. Peter. Ground water reaches the valley 

through the drift and the Platteville. Movement out of the 

valley will likely be to the east. 

The uncased wells in the area provide pathways for contaminated 

water from the drift and Platteville to reach the lower 

aquifers. 

Data developed in this study supports earlier findings that 

low concentrations of phenolic gompounds are present in the 

bedrock wells surroundina the site and at the municipal well 

field ̂ ferth^f the site. Contamination of St. Peter wells 

south and southeast of the site can be attributed to leakage 
Jit 

through the Glenwood^r down uncased .wells. The available 

information does lyt. however, explain the contamination of 

the St. Peter and Prairie duChien - Jordon wells at the 

municipal well fieldA Jftontamination of the Mt. Simon -

Hinckley well on the site and at the well field are attributed 

to wastes which have moved down the Hinckley well on the site. 

7) Since the quality of the St. Peter is controlled by recharge 

from the drift and the Platteville, which are- not at a steady 

state condition, it is reasonable to assume that concentrations 

of contaminants will increase in the St. Peter. 

006457 
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8) The coal tar wastes in the glacial drift represent a potential 

threat to underlying ground water aquifers due to uncased 

wells, flow to the bedrock valley, seepage through the Glen-

wood and due to the fact that down gradient industrial wells 

that acted as barriers are being abandoned. 

Several measures to correct or control this threat were 

reviewed to varying degrees. These included treatment of municipal 

water, excavation of contaminated soils, well abandonment and gradient 

control wells. A preliminary investigation of additional water 

treatment found this to be extremely costly in comparison to gradient 

control. Costs to modify the existing treatment to include activated 

carbon absorption would be approximately $180,000. Costs for carbon 

alone would run $.34 to $17.00 per thousand gallons or about .75 to 

35 million dollars per year if the total water use of the City were 

treated. This treatment would, of course, not prevent the spread 

of contamination to wells in other areas. 

Excavation of contaminated soils was investigated. This 

could not be a complete solution since contaminants have moved in 

the ground waters out of the area of conta"i-i.nated soils. The deoths 

and amount of excavation required depends upon what concentration 

of contamination one wishes to remove. For example, the area and | 

depth of excavation necessary to remove soils with 10,000 milligrams 

per kilogram of benzene extractable material would involve approximately 

200,000 cubic yards of excavation. Problems that were not investigaxed 

with regard to excavation were disposal of removed material and the 
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fact that several industries and Highway 7 are situated above the 

area to be excavated. No costs were calculated for the excavation 

alternatives. 

Abandonment of all wells which could be potential pathways 

for contaminated ground water to reach the deeper aquifers is an 

obvious corrective measure. Several such wells are identified in 

the study. It is reasonable to assume that many more wells might 

exist and efforts should be made to locate them. It is estimated 

that it would cost from $35,000 to $52.000 to abandon the wells 

which have been located to date. (Since the Barr report was written 

many wells have been abandoned. This activity is described in detail 

later in this summary.) 

The principal control measure investigated in the Barr report 

was the use of gradient control wells. The primary purpose of such 

a s^tem is to control the movement of contaminated ground water 

such that the size of the affected area does not increase. Although 

a system of gradient control wells would remove some of the contaminants, 

gradient control should not be viewed as a method for pumping 

contamination out of the ground. > , ^ ^ 7' ^ -J-— -J- -
/Ai ^ , 
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Several alternatives were investigated for disposal of the contaminated 

ground water. These were discharge of all or part of the water to 

the sanitary sewer and various treatment options prior to discharge 

to Minnehaha Creek. The design of a- treatment system would be 

difficult at the present time since the quality of the water to be 
gradient control 

treated is not known. Afterjthe wells are operational, a better 

idea of the type and cost of treatment facilities could be deter

mined. The capital cost of hooking the wells up to the sewer was then 

estimated to be $8,000. 

Barr Engineering Trade the following recommendations for 

corrective action and future studies: 

1. All bedrock wells constructed so as to provide pathways 

for ground water to^mcQjebetween the drift/Platteville 

and St. Peter and between tKe^-St^Peter or Prairie •du 

Chien-Jordan and Mt. Sinon-HlnckleyStptifars should be 

grouted and abandoned. Highest priority should be given 

to locating and abandoning wells in the area bounded by 
Texas Avenue on the vest; Minnetonka Boulevard on the 

north, Highway 100 on the east and Minnehaha Creek and 

Excelsior Boulevard on the south. Wells in this area 

should be located and abandoned insiediately. The investi

gations summarized in this report indicate that these 

wells present potential pathways for the movement of 

coal-tar derivatives to the lower aquifers and, in fact, 

represent the only reasonable means by which ground water 
in the Prairie du Chien-Jordan and in the Mt. Simon-

Hinckley formation could be contaminated with waste from 

the site of the former coal-tar distillation and wood-

preserving facility. 

006460 
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2. Since the abandonaent of uncased veils near the site will 

likely result In the movcaent of recharge from the burled 

valley to the St. Louis Park municipal well field to the 

north, St. Louis Park veils 1, 2 and 3 should also be 

abandoned. 

3. The potential impact of the identified high concentrations 

of coal-tar derivatives in the glacial drift ground vater 

are significant enough that mitigative measures are recoa-

nendort fn bait the movement of 'these vastes.^ ̂  ? 

U. The control of ground vater gradients in the glacial 

drift ground vater system is technically feasible and the 

system presented in this report or a similar system should 

be implemented. It is recommended that design of the 

gradient control veils begin immediately. The first . 

step in the design vill be to place the additional veils 

and borings needed to define the exact location of gradi

ent control veils. The next step vill be to place one or 

more test veils to verify the aquifer characteristics 

needed to complete the design. The third step vill be to 

complete the design and construct the veils. 

5. Water pumped from the gradient control veils should be 

discharged to the sanitary sewer, at least initially.. 

After the more highly contaminated ground vater has been 

removed from the glacial drift or after treatability of 

the vaste has been better defined, it may be possible to 

discharge the effluent.from the veils to Minnehaha Creek 

after appropriate treatment. 
006461 
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6. Bench scale and pilot scale studies should be conducted 

to define the treatability of the ground water using 

either the existing surface water treatment facility or 
0 

a new treatment concept. 

7. The effectiveness of the gradient control system should 

be monitored both In terms of the ability of the wells to 

capture coal-tar derivatives through the glacial drift 

and Flattevllle limestone and, If the effluent Is dis

charged to Minnehaha Creek, the ability of the treatment 

facility-to meet effluent limitations prior to discharge. 

8. Two additional wells should be placed In the St. Peter 

formation beneath the area of elevated coal-tar deriva

tive at the drlft/Platteville contact to monitor the 

quality of water In the St. Peter. If the average con

centration of the phenolics, as measured by the MBTH 

Method, exceeds a concentration on the order of 20 micro

grams per liter, significant change will have occurred 

and gradient control or some other appropriate nitlgatlve 

measure should be required to control movement of the 

wastes In the St. Peter. 

9. Further information Is needed regarding the effect of the 

trace .phenolic concentrations measured In the municipal 

wells In St. Louis Park. It Is recommended that studies 

be carried out to define the potential public health 

effect of these trace phenollcs. 

lO. A better definition of hydrogeology Is needed In the 006462 

burled bedrock valley located near Highway 100 and 

Excelsior Boulevard. Specifically, soil borings and 

piezometers should be placed In the valley to define Its 

extent and to estimate gradients and likely vertical 
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placed near the western edge of the valley to define the 

quality of water discharged to the valley from the site 

area through the glacial drift, Platteville and St. Peter 

units. A monitoring well should also be placed in the 

St. Peter north of the valley to monitor the quality of 

the water in the aquifer between the valley and the City 

well field to the north. 
a 

The s-taff of the Minnesota Pollution Control Agency reconunended that 

the following steps be taken: 

1) The Barr Engineering reconmendations 1 and 2 regarding well 

abandonment should be carried out immediately. 

2) The barrier well system as outlined by Barr Engineering 

should be designed and constructed. The design should be 

preceeded by the studies outlined in the report . In 

addition, studies to determine the possible existence of a 

buried valley immediately south of the site v/hich is eroded 

through the Glenwood shale should be conducted. The studies 

should commence immediately with construction as soon as 

design is complete. 

3) Water pumped from the gradient control wells should be either 

pretreated for removal of PAH compounds prior to discharge 

to the sewer system or should be treated to allow discharge 

to Minnehaha Creek. Limited untreated discharges to the 

sewer system should be allowed in order to collect sufficient 

data for treatment plant design. 006^^^ 

4) Monitoring the effectiveness of the gradient control system 

should be conducted. 



Barr Engineering's reconimendation 8 with regard to the con

struction and operation of two wells to monitor quality of 

water in the St. Peter beneath the site should be implemented. 

Barr Engineering's recommendation 10 for additional monitoring 

of the St. Peter near the bedrock valley southeast of the 

site, should be carried out. If the additional study in 

staff recommendation 2 locates a comparable valley south of 

the site, similar monitoring should be carried out in the St. 

Peter in that area. 

006464 
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WELL ABANDONMENT—MINNESOTA DEPARTMENT OF HEALTH: 

STATUS OF WELL AEAUEOUTaSNT 
PRIVATE WELLS 

ST. LOUIS PAFtK 

NOVSt-iBER 13, 1979 
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RISK ASSESSMENT — MINNESOTA DEPARTMENT OF HEALTH; 

In October, 1977, the department released a report entitled 

"Assessment of Possible Health Effects Resulting from the Contamination 

of the Former Republic Creosote Site." In part, the report contained 

an assessment of the existing and potential human health risk resulting 

from the contamination of the Republic Creosote site based on infor

mation which was then available. The focus of concern over hxanan 

exposures to creosote and coal tar wastes is the possibility that 

the polynuclear aromatic hydrocarbon compounds contained therein _wi3J. 

induce cancer. A complete assessment of existing and potential health 

risk would require the following information, none of which is 

available at this time: 

1. To what extent is the groundwater, and more specifically 

the municipal water supplies, in the area contaminated 

with carcinogenic PAH compounds? There are no data 

available on specific PAH compounds in groundwater in 

the area of the site. 

2. What are the directions emd speed of the spread of the 

contamination from the site? This question must be 

addressed for the vertical travel of the material to 

the deep aquifers and for the flow leaving the site 

area laterally. A complete treatment of this problem 

would also involve a determination of which fraction of 

006468 
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the material is actually in a water solution and which 

is moving as an independent phase. Also needed would 

be information on the position of the buried bedrock 

valley to the east of the site and the porosity of 

the material within it. Although Barr Engineering 

Phase II report was an in-depth treatment of certain 

aspects of the problem, many g,eohydrplogic questions 

remain unanswered. ^ 

3. What population groups are presently or potentially 

exposed to drinking water contaminated with PAH compounds 

from the site? 

4. Are there significant exposures to airborne PAH compounds? 

Although the creosote and coal-tar are contained in the 

soil, the soil does not present an absolute barrier 

to PAH vapors. 

5. Is there a potential exposure from external contact 

with the contaminated soil by future residential popula

tions or to those involved in construction activities 

on the site? 

006469 



Since this information was unavailable, the department assessment 

was necessarily limited. The analysis dealt only with the contami

nation of the drinking water supplies of St. Louis Park and Edina, 

Minn. The contamination of additional municipal drinking water 

supplies, ̂ d exposure to these contaminants in the air or by 

direct contact may create greater risks to the public's health 

than the contamination identified in the two drinking water supplies 

studied. 

The St. Louis Park and Edina supplies have been shown to 

contain trace quantities of phenols, a major constituent of creosote. 

The presence of phenols (^ggests the present of other more harmful 

components of creosote and coal tar such as the carcinogens 

benzo(a)pyrene,* benzo(a)anthracene, dibenz(a,h)anthracene, benzo-

(b)fluoranthene, benzoC^)fluoranthene and chrysene. Because the 

analytical methods in use at that time did not show any detectable 

concentrations of these carcinogenic PAHs, this assessment makes use 

of a^estimatedjbenzpyrene concentration in the water supplies of the 

two communities. It was assumed that the low levels of phenols which 

have been measured in the St. Louis Park and Edina water supplies 

are associated with total PAHs in the same ratio as has been 

measured for ground water samples collected in 

*The nomenclature for the above listed ccr.pounds is the 
official nomenclature designated by the Intl. Union of Pure 
and Applied Chemistry (I.U.P.A.C.). Other mere common names 
are often used in the literature, e.g., benso(a)pyrene is 
also called 3,4-benzpyrene, faenzpyrene, and ahhreviated BP. 006470 
In this report the more familiar ccmmcn name benzpyrene or 
the abbreviation BP will be used. 



the site area. It was also assumed that the resulting estimated 

total PAH values are associated with benzpyrene in the same ratio#as 

has been found by Borneff and Kunte in samples of unpolluted European 

ground water. The^--iinprScisT^ of the assumptio^relating to the 

PAH to phenol ratio will influence the final comparison of maximum 

acceptable concentration vs. the estimated exposure. 

Using specific well pump rates, it was calculated that the Park 

resident received a concentration of 3.66 micrograms of phenols/liter 

in his drinking water. A similar analysis of phenol concentrations 

on samples collected from the Edina system during July of 1975 show 

an average of 4.33 miurograms/Iiter. 

The amount of benzpyrene associated with these phenol concentrations 

was estimated. The ratio of PAH to phenol for Well 17 from the Barr 

Phase II Report is 10.6. The ratio of benzpyrene to PAH as determined / 

by Borneff and Kunte for unpolluted ground water is 0.01 (average 

of two samples). The value of 0.01 is consistent with BP/PAH ratios 

which have been measured for a wide variety of environmental samples 

as well as for creosote and coal tar in the pure state. The average 

estimated concentration of benzpyrene in the water supplies of the two 

communities can then be calculated as follows: 

BP(St. Louis Park)=(3.66 Aig phenol/1)(10.6 PAH/phencl) 
(0.01 BP/PAH) ~ 0.39 /ug/1 

BP (Edina)=(4.33 ug phenol/1) (10.6 PAH/phenol) 
(0/01 BP/PAH) =0.46 pg/1 

A maximum acceptable level for humans of 3.1 x 10~^ microg:^iS '^^'^Liter 

in drinking water was derived based on data obtained from animal studies. 



Upon examination of the results of the calculations of the assessment, 

it was apparent the estimated exposure is about 1,000 times higher 
•r • 

than the maximum acceptable exposure, suggesting the existence of 

a serious public health problem. Secondly, the maximum acceptable 

concentration is very low C3.1 x lO"'* /ag/1). 

The health risk assessment report recommended that a number 

of additional studies would be necessary to quantify the extent 

of human exposure to carcinogenic PAH compounds in drinking water 

supplies of St. Louis Park and Edina, 

Geohydrology studies and related environmental monitoring 

recommended in the assessment included the following items: 

1. Further work should be done to establish the assumed 
or absence 

presence,.of the Glenwood shale in the erosional valley 

immediately south of the site. Absence of the shale 

would provide a connection between the drift and the 

St. Peter allowing rapid contamination of this aquifer. 

2. The piezometric head gradients, the porosity and the 

amount of solution channeling should be determined for 

the Platteville formation. An analysis should then 

be done of the direction and rate of flow in the 
under 

Platteville for all seasons and^a variety of local 

pumping conditions. A system of monitoring wells 

should then be designed to establish the existing 

extent and future movement of contamination in the 

Platteville. 
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3. Further work should be done to determine the possible 

source of the coal tar taste in old city well #1 which 

was apparently abandoned in 1932. This well extends 

into the St. Lawrence shale and is cased to the top 

60 feet of the Shakopee limestone. The presence of 
the V7ater from 

a_co^ tar taste^in^this well could possibly indicate 

that the Prairie du Chien-Jordon is seriously contam

inated in the study area. 

4. The buried bedrock valley to the east of the site 

should be examined to determine the presence or absence 

of a high permeability "pipeline" at the bottom of 

the valley. A pipeline at the bottom of a buried bedrock 

valley can provide a rapid travel path for contaminated 

ground water. If this condition exists in the valley 

east of the site it could accelerate the spreading of 

the coal tar wastes areally and vertically into bedrock 

aquifers through which the valley has cut. 

5. Solubility studies should be done on coal tar wastes 

to determine to what extent constituents of these 

material are soluble in groundwater under environmental 

conditions. This solubility data as well as data on 
006*4' 3 

the desorpticn of these materials from soil particles 

are necessary to predict their future concentration 

and movement through the underground. 
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6. The source of the high concentrations of phe^nols in the 

Robinson Rubber Company well should be determined. 

Identification of the aquifer which is responsible for 

the contamination of this well would be useful in 

determining the directions of flow of contaminated 

water leaving the site. 

7. Selected wells in the immediate area of the site plus 

all St. Louis Park and Edina municipal wells plus 

other, yet to be determined, downstream monitoring wells 

will be analyzed for trace PAH contamination quarterly 

for one year. 

The Minnesota Department of Health health risk assessment 

concluded that there exists a significant potential impact on human^ 

health resulting from the contamination of the Republic Creosote 

site. However, future studies may indicate that no health risk 

exists. The following recommendations will, hopefully, provide a 

basis for a course of action to protect the public's health. 

1. There is a need for further environmental, epidemiological, 

and geohydrological studies to provide the information 

necessary for a complete assessment of health risk and 

for future decisions regarding corrective measures. 
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The necessity for these studies is independent of 

whatever mitigating measures are taken at this time 

since no such measures are capable of removing con

tamination which has left the site area. 

At this time, the Minnesota Department of Health plans 

to attempt to conduct all the environmental monitoring 

and epidemiological studies during the 78-80 biennium. 

The scarcity of available resources may prevent 

sufficient progress to complete the expanded risk 
within 

assessment /\ this time period. 

2. The plan for the location and abandonment of inter

connecting wells and St. Louis Park wells 1, 2, and 3, 

contained in the Barr Phase II ̂ encrt, should be 

implemented with the eotception of the abandonment of 

the Robinson Rubber Company well. This well is 

approximately 180 feet deep and is highly contaminated. 

Rather than grouting the well at this time, the well 

should be studied to determine which aquifer is the 

source of the contamination. This information will 

be valuable in assessing the depth v;hich the contamination 

has reached. Upon completion of the study, the well 

should, of course, be grouted and abandoned. 

006475 
3. That a pumpout and barrier well system be designed 

and implemented which is capable of removing and halting 

9 a pead of contaminated water in the drift and 
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flatteville aquifers and £my deeper aquifer which the 

geohydrologic studies show to be significantly 
extensive than 

conteuninated. This system ig more /j pumpout 

and barrier v/ell system rec^Jinmehcled by the Barr 

report which only dealt with the drift aquifer. There 

is strong evidence that the Platteville is contaminated 

and this limestone formation may contain solution 

channels which could hasten the spread of not only the 

water soluble portion of creosote and coal tar wastes. 

but also the thicker fractions which are not in solution. 

The effluent of the pumpout and barrier well system 

must receive sufficient treatment to remove a large 

portion of the PAK compounds contained therein. The 

Barr Phase II Report recommended the discharge of 

this effluent to the sewer. A review of the available 

literature indicates that convenf-innpi gwaq** treat

ment pror!pgspg win hft inpffective in the removal of 

benzpyrene and other PAH compounds, grnro 

any discharge of this material to the sewer will 

eventually result in the addition of carcinogenic 

material to the drinking water of downstream 

communities, the waste should be treated to remove 
I 

harmful components. 
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That if, upon completion of the geohydrolpgic studies 

there is no reasonable assurance that the waste will remain 

in place and will not spread, either in the ground water 

or as a separate non-soluble phase, either vertically to 

aquifers below the Platteville or laterally beyond the 

control of the pumpout and barrier well system, the con

taminated soil (as defined in the Barr Phase II Report 

1 mg/kg phenol) should be excavated from the site and 

disposed of in such a way as to not create a significant 

hazard to human health. 

MINNESOTA GEOLOGICAL SURVEY — EVALUATION OF BARR REPORT; 

The Minnesota Geological Survey provided a review of the Barr 

Engineering report indicating that subsurface data permit several 

infp.rpre tat ions of the bedrock geologic and hydrologic conditions near 

the creosote site in St. Louis Park. The Minnesota Geological Survey 

review tends to question the hydrologic modeling and ground 

w^er gradient control wells recoirmended in the Barr report. Also 

questioned were the assumptions suggested or proposed to predict 

contamination migration. The Minnesota Geological Survey review 

is provided herewith in its entirety. 

r ' / 7 7 \J ^ Kj 'x f f 
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UNIVERSIPl' OF MINNESOTA Minnesota Geoiogica! Survey 
TWIN CITIES 1633 Eustis Street 

St. Paul. Minnesota 53108 OO? O ,•» 
(612)373-3372 ^ m 

''October'17, 1977 J 
RECEIVED 

Mr. Dale L. Vikre 
Minnesota Pollution Control Agency rr» t; 1Q77 
1935 West County Road B-2 DEC 0 1^''' 
Roseville, >CI 55113 

H..nh 

^ , Ol¥. 0« l"* Dear Dale: " 

We have revieved the Barr Engineering report entitled "Soil and 
Croundv.'ater Investigation of the Coal Tar Distillation and Wood Preser\'ir.g 
Site, St. Louis Park, ICI." Upon revievintg the available ecological ir.for-
nation, ve suggest that another interpretation of the bedrock topography 
and geology can be postulated narticuiarily for the areas east and souths 
east of the site of investigations. 

Our records of borings ST-1 and ST-53 located at the extension of 
Louisianna Avenue over the Chicago, .Vilvaukcc, St. Paul, and Pacific 
r.ai]roal tratks do net indicate the presence cf the Plr.ttevi] le lirestcnc 
as do the records o: these borings sr.c-..-n grarhically in figure 3 of the 
Barr report. Our copy cf ST-1 indicates the Gler.v:ood rom.ation was pen
etrated at a depth of S4 feet and the St. Peter Sandstone at S7 feet. 
ST-53 encountered St. Peter Sandstone at a depth of 2i feet vith no Platte-
ville but possibly cor.e Glen;:ood overlying it. ST-o-i, a boring near these 
other tvo which is not presented in the Barr report, penetrated only Sc. 
Peter Sandstone at a depth of 98 feet. If our copies cf bo^r^gs ST-1, 
ST-53, and ST-64 are accurate, then the bedrock river chann^/-Southeast 
cf the creosote site (p.III-9 and fTrure""/. iiarr renort) is cut into the 
"St. PccTF Sandstone and not just into the Glenwood "ornation as postulated. 
We arc enclosing duplicates of our copies of these borings which ve ob
tained frod the Minnesota Department of Transportation. 

Additional evidence favoring a St. Peter channel southeast of the old 
creosote site can be obtained through another interpretation of the leg 
for the Methodist .Hospital well. The Barr report inplies that since their 
calculated average thickness for the St. Peter Sandstone (165 feet, p. Hi
ll) was nearly penetrated by the wall (153 feet), Clenwood shale cculd be 
assumed to be present but not described (p. III-IO). It is not unconmbn 
for the St. Peter to be reported as two to four feet thicker than the 
Barr Engineering calculated average and so it may be possible chat core 
than 163 feet of sandstone nay have existed at the well site. 

The log of a test hole for the elevator shaft at Methodist He 
indicates that the Platteville limestone was encountered at a depth of 
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60 feet. The log of the Methodist Hospital well reports penetrating St. 
Peter Sandstone as the first bedrock, at 94 feet. If the difference in 
land surface elevation between the elevator shaft and the vaterwell site 
vas no core than five feet curing construction of the hospital, then there 
would be about 29 feet of bedrock eroded between the elevator shaft and 
the well C94 cinus 65), 

Well logs about one half aile north of the hospital indicate 20 to 
23 feet of Platteville regaining. Well lots in Edina about three quarters 
of a nile southwest of the hospital report about two to ten feet of Platte
ville while the record of St, Louis Park Vrell IIo, 6 about five eighths of 
a mile to the southeast reports about 32 feet. If well logs closest to 
Methodist Hospital arc any indication of the thickness of regaining Platte
ville, than about 20 to 23 feet of Platteville shculd uncerly the site for 
the hospital elevator shaft and about the sane anount should have been 
eroded at the hospital well site. This esti-ate would leave sioc to nine 
feet of bedrock or about three feet of Glenwocd and about three to six feet 
of St. Peter Sandstone to be eroded in order to have St. Peter occur under 
94 feet of glacial deposits at the hospital well site. Therefore, it is 
possible that the well log for Methodist Hospital is accurate in reporting 
the St. Peter Sandstone as the first bedrock and th.it its upper three to 
six feet have been eroded. This interpretation would indicate that Methcdist 
Hospital overlys the li? of a buried river channel cut into the St. Peter 
Scndstcnc. 1 ar. cnclooing copies of the gcolcr.ic legs for the elevator 
shaft tni for the watcr-cll at yethodist Hosoital. 

A bedrock geologic and topographic na? based upon our cof»ies of borings 
ST-1, ST-53, and ST-64 and our interpretation of the Methodist Hospital 
data indicates that a bedrock channel cut into the St. Peter Sandstone 
extends at least as far north toward the eld creosote site as the exten
sion of Louisiana Avenue over the Chicago Milwackce, St. Paul, and Pacific 
Railroad tracks. We are enclosing a copy of this nap. The generalicad 
bedrock topography compiled fron waterwell records and test boring logs 
lends support to tJia existence of a sout/.easccrn bedrock channel. _The 
width of this channel cut into the St. Peter Sandstone could be aooroxi-
mately one city block or about as wide as the gorge cut Into the St. Peter 
Sancstona ,^ust downstream frcr. M-innehaha rallsT Tna southeast channel 
shown in figure 7 of the 3arr report is sinilar in width but they interpret 
the bottoc of thJ.s channel as lined with Clenvood shale. 

Observations of channels cut through PJatteville ILnestone such as 
at Minnehaha Falls do not indicate that these channels bottcn in the Glenvood 
Forcation. T'ne Glenwocd is easily eroded and esneciallv subject to vatcr-
^all recession which Is oelieved to have been tre recnanisr. •..•olrh fomgd 
channels cut through thr, Platteville in the Twin Glry ara.-.. ARsr-ing a 
St. Peter channel is present southeast of the old creosote site, probably 
about 10 to 15 feet of St. Peter Sandstone has been renovcd at the water
fall but progressively mere sandstone would have been rer.ovcd by water 
action downstream if surface obser-.'ations such as at Minnehaha Fails are an 
accurate analogue. 

00^479 
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In addition to the southeastern channel, we suggest the channel 
underlying-Vooddale Avenue (figure 7) is also probably cut in.to the St. 
Peter Sandstone and not just into the Glenvocd romation. Records for 
the abandoned St. Louis Park veil at 6021 West 35th Street end for the 
Minnesota Pvubber Cot:pany well at 3630 Voocdale Avenue each report St. Peter 
Sandstone as the first bedrock penetrated.- The record of the Milwaukee 
Railroad well at Vi'ocddalc Avenue and the railroad tracks reports only 
four feet of linestone and shale overlying the St. Peter Sandstone and 
suggests the area between these three wells r.ay r.ark the northern edge 
of a St. Peter channel whose center would lie to the southeast. We are ' 
enclosing copies of the three well logs. 

The results of the hydrogeologic nodel in the 3arr report will change 
if the above geologic interpolations are accepted. The buried bedrock 
channels southeast and east of the creosote site would create a larger 
recharge area for the St. Peter than depicted in the Scrr Report. This 
situation'would be especially Important if valley fill deposits in the 
southeastern channel were perneable and hydrologically connected to the 
Middle drift aquifer. The Platteville linestor.e night also discharge 
into the southeastern bedrock valley particularly along the Platteville-
Clen-v,-ood shale contact, thereby perr.itting cor.taninants frcn other areas 
to recharge the St. Peter in additicn to those directly recharging above 
the buried valley through the niddle drift aruirer. The pieccnetric 
Icv-els for the St. Peter in figures 18 and 19 would also be different 
possibly rc:-oltir.g in steerv-r gr&diw.nts frcn the c::ts of th-e i-.:ri-:i bed
rock valleys to the city wells 1, 2, and 3. Groundwater flow lines, 
velocities, and travel tines in the St. Peter will also change. The 
piezonetric lines for the Prairie du Chien-Jordnn aquifer in figures 
20 and 21 night change, but this would have to be checked by the nodel. 
Because the presence of the two St. Peter channels will have a najor 
ixipact on present hydrogeologic r.oceling and upon future groundwater 
gradient control naasures, vc suggest that additional test borings be 
placed to establish the lithology of the first bedrock at the bcttcn o 
each channel, to define channel norphology, and to determine channel / 
hydrology. 

We alsp have questions regarding boundary conditions establish^d->ffi& Q « 
tha hydrogeologic sicdcl. The eastern and western piezonetric levels'df^^ 
the'St. Peter and the Prairie du Chien-Jordan aquifers were taken iron 
piezonetric contours illustrated in the Norvitch report (1S73) as cited 
by Earr. The Worvitch report used 1:250,000 scale naps with 25 to 50 
foot contour intervals. If the placencnt of these piezonetric contours 
was not precise or if locations of those contours had shifted by the 
tine the Barr report was initiated, then it is possible that the resultant 
gradients for the bedrock aquifers in the Earr report could be different. 
Also, on pages III-27 and 111-23 of the Earr report, four wells are 
discarded as affecting bedrock boundary conditions. We question the 
assumptions and reasons used to elininate these wells and suggest that 
Barr should first include these four wells and elininate then only when 
the icodel verifies that thay have a negligible affect upon d£fi:'.ir.g 
eizonctric levels in the bedrock aquifers. The codcl also uses aquifer 
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for the specific storage (page E-ll or the porosity Cpage ly-^lAl assigned 
to the Glenwood shale. 

Another aspect of the Barr report vhich needs clarification is the 
assumptions used to predict contaminant nigration, Barr postulates tnet 
the contaminants and the groundwater move as a single-phase flow rather 
than a possible nultipls-?:iase flow system. Information regarding the 
solubilities of the various contaminants is necessary to investigate this, 
but no such information is presented in the Barr report._The contaminants 
could be moving at different velccicies and dirertians than r'rt^ grnund-
vater and could possibly be trapped in areas of changing grain sine creat-> 
'"^g stagnant pockets. Groundwater might continue to leach soiuhle parts of 
these trapped contaminants for longer periods tlian those determined by 
the results in figure 23. This could greatly alter the effectiveness of 
gradient control wells, k'e suggest tlut more information regarding the 
nobility of the contaminants be presented before initiating a gradient 
control veil system. 

. In conclusion, the information we are presenting demonstrates that 
the available subsurface data permits several interpretations of the bed
rock geologic and hydrologic conditions near the creosote site in St. Lcuis 
Park. Our opinion is that the bedrock channels depicted in the Sarr report, 
and codified in cur interpretation, probably cv.t into tha St. Peter Sand-
strnc. This fnterpret'uticn of tha r-obo^-y "oul-. ̂ featly add potential 
recharge ar^as to the St. Peter and couid alr^r present h;. droicgic mccei-
ing. Vre also suggest that a re-evaluation of the data used in modeling 
night also alter the present interpretation of bedrock hydrology. • VTa 
fecommcnd that future remedipT r-pg';;!rpfi, p.-.rcjrvlarlv ^groundwater gradient 
controls, would be core effective if the geolomy and hvdrology- of the buried 
bedrock channels east and southeast of the creosaca sire w&re precisely 
"detined.' ^ 

Sincerely, 

Bruce Olsen 

Gilbert Gabansrti 

006481 
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FIGURE 7 Barr Report 

THICKNESS OF THE PLATTEVILLE LII*.E5T0NE FORyATIOJJ (FEET) 

Cindicating approximate limits of buried bedrock valleys) 
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U.S. GEOLOGICAL SURVEY STUDY: 

The U.S. Geological Survey, under contract to the Minnesota Department of Health, 

has been conducting a hydrological and geochemical study of the St. Louis Park area, 

to develop a detailed understanding of the groundwater flow system and transport of 

organic contaminants. The study is to^e completed by June 1980^ The general area 

of study extends three miles east and two miles south of the site. A preliminary 

report outlining the information gathered through June 1979 was released November 1979, 

containing 53 figures describing the geologic and hydrologic conditions of the study 

area. 

Preliminary results of this report indicate that there appear to be three major 

sources of contamination: 

infiltration of hydrocarbons spilled on site; 

<^2. runoff of contaminants from the site and discharge of wastewaters into 

disposal ponds south of the site; and 

introduction directly through the deep, multiaquifer well (909*) on the 

site. 

In addition, at leasy^'f^imgrouted or partially cased wells exist in the vicinity of 

the site and these may permit contaminated water from near-surface aquifers to flow 

downward into deeper bedrock aquifers. Flow rates estimated by geophysical logging 

and inspection with downhole television cameras range from 20 to 150 gpm. Most of 

these wells have been logged with a downhole television camera by the Minnesota 

Department of Health or geophysically logged by the U.S.G.S. This information, 

along with drillers' logs, water level measurements, and survey reports are available 

from the U.S.G.S. 

Dissolved constituents in the drift and the Platteville Limestone have aOe^4.e3 
least 4,000 feet down the hydraulic gradient (east-southeast) towards a drift-filled 

valley. Soil borings and well logs indicate two branches associated with the buried 

bedrock vaHev. which are ̂ -1 mile southeast of the site. The extent of this valley 
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currently being better defined by the U.S.G.S. The valley appears to be a 

recharge area for the lower aquifers from the upper bedrock units. 

Due to heavy and extensive groundwater utilization by municipal and industrial 

users, the groundwatei^ flow systems in the Prairie du Chien aquifer are extremely 

complex. The distribution of contaminants is likewise complex. 

The extent of contamination in the Mt. Simon-Hinckley aquifer is unknown. 

Contaminants have been introduced through the well on the site, so there remains a 

potential of further contamination spread. 

The U.S.G.S. has also investigated the distribution- of sodium, nitrate, ammonia, 

dissolved organic carbon, and total organic carbon in the Middle Drift and Platteville 

aquifers. Further work remains to be completed, but the current data indicate that 

these components are migrating to the east-southeast, with the exception of nitrates, 

which are decreasing (due to microbial utilization). 

Studies are currently being conducted measuring dispersivity of NaCl and phenol 

in column packs of sand. In addition, a three-dimensional dispersivity-diffusion 

computer model is being developed and calibrated by the U.S.G.S. This model will 

be available to the consultant(s) for use. 
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